
I The documentation and process I
I conversion measures necessary to I
Icomply with this revision shell be I
J completed by 26 November 1994

1. SCOPE

1.1 g.
Four levels of

MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, WITCHING

TYPES 2N3250A, 2N3251A, JAN, JANTX, JANTXV, AND JANS

This specification is approved for use by atl Depart-
ments and Agencies of the Department of Defense.

j INCH-POUND 1

llIL-s-19500/323E
26 Auqust 1994
SUPERSEDING
MIL-S-1950W323D
15 September 1993

This specification covers the detai 1 requirements for PNP si Licon switching transistors.
product assurance are provided for each device type as specified in MIL-S-1%~.

1.2 Physical dimensions. See 3.3.

1.3 Maximum ratinsas.

I I I I I II
PT II PT 2/ I VCBO ~ VCEO ~ VEBO \ IC ~ Topand TSTG ~ ~JA i

I TA= +25aC ~ Tc= +2fiC I

I I I I I I 1

g g [~~~~Vdc~mAdc~ ~ IC/1

0.36 1.2 I 60 I 60 ~5.O 1200 ~-65 to +175 ~&15.4~

~/ Derate linearty 2.06 mW/° C abwe TA = +25”c.

g/ Derate linearly 6.90 mU/°C above TC = +25”c.

1.4 Primary electrical characteristics.

I I hFEl

I I
lLimits IVCE= 1.0 V dc

lIC=O.lmAdc
I
-

I 1 Min Max

I 2N3250A I 40
j 2N3251 A I 80

hFE3 ~/ I hFE4 ~/ I Ihfel

I
VCE=l. OVd C ~VcE= l.OVdc If =100 MHz ~
Ic= 10 mA dc lIC=50mAdc IVCE= 20 V dc \

[IC=lOmAdc

L
I

Min flax t!in Max Nin Max

50 150 I 15 I 2.5 9.0 ,
Iou 300 30 3.0 9.0

lBeneficlal comments (recommendations, addltlons, deletlons) and any pertinent data uhlch may be of use In ~
Improving this document should be eddressed to: Commander, Defense Electronics Supp Ly Center, ATTN: I
IDESC-ELDT, 1507 Wilmington Pike, Dayton, OH 4S444-5765 byuslng the Standardization Document Improvement I

jProposal (DD Form 1426) appearinq at the end of this document or by letter.

AMSC N/A FSC 5961
DISTRIBUTION STATEMENT A. Approved for public reLease; distribution 1s unl~-l ted.
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MlL-S-19500/323E

II I I I I
I rbCc I ‘CE~SAT)l I Cobo

llC~10 mA dc Ilc MO mAdc
I

Limits lVcE=20Vdc Ilc=l mAdc lVcB=lOVdc lVc~=5Vdc ~
llc=lOmAdc llB=l.OmAdc II =0 llB=l.OmAdc ~lB=l,OmAdc ~~~;~d;Adc I
lf=31.8MHz I ll~OkHz, f<l MHz I

~Rg=lkQ I

II
2N3250A 12N3251A If = 100 HZ

lW ~ Ifla ~ IE Ie
I Min 5
j Max 250 I 0,25 6 70 250 300 6

~/ Pulsed (see 4.5.1).

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Scl edifications. standards, an d handbooks. The following specifications, standards, and handbcds form a part of this dccument
to the exlent specified herein. Unless otherwise specified, the issues of these documents are those listed in the issue of the Department
of Defense Index of Specifications and Standards (DO DISS) and supplement thereto, cited in the solicitaticm (see 6.2).

SPECIFICATION

MILITARY

MlL-S-l 9500 -

STANDARD

MILITARY

MIL-STD-750

Semiconductor Devices, General Specification for.

Test Methods for Semiconductor Devices.

(Unless otherwise indicated, copies of federal and militaty specifications, standards, and handbooks are available from the
Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111 -5094.)

2.2 Order of mcedencq In the event of a conflict between the text of this document and the references cited herein, the texi of this
document takes precedence. Nothing in this document, however, supersdes applicable laws and regulations unless a specific
exemption has been obtained.

3. REQUIREMENTS

3.1 Associated detail specification. The individual item requirements shatl be in accordance with Ml L-S-l 9500, and as specified
herein.

3.2 Abbreviations, swn bols. and definiticaS. Abbreviations, symbots, and definitions used herein shatl be as specifid in MIL-S-19500.

IBEX -- - Base cutoff current (de) with specified circuit between the collector and emitter.

3.3 Desian. const ruction. and Dhvsical dimensions. The design, ccmstruction, and physical dimensions shetl bees specified in
Ml L-S-l 9500, appendix F, figure 9.

3,3.1 Lead finish. Lead finish shell be solderable in accordance with Ml L-S-l 9500. Where a choice of lead finish is desired, it shall
be specified in the acquisition document (see 6.2).
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r’lIL-s-19500/323E

3.4 flarkinq. flarking shall be in accordance with llIL-S-195~.
following marking may be omitted from the body of the transistor:

a. Country of origin.

b. f4anuf acturers identification.

4. QUALITY ASSURANCE PROVISIONS

4.1 Samplinq and inspection. Sampling and inspection sha~ 1 be
specified herein.

At the option of the manufacturer, the

in accordance with tllL-S-19500, and as

4.2 Qualification inspection. Ciualification inspection shall be in accordance with PtIL-S-19500.

4.3 Screeninq (JANS, JANTX, and JANTXV levels). Screening shall be in accordance with table 11 of
NIL-S-19500, and as spacified herein. The foL lowing measurements shal 1 be made in accordance with table I
herein. Davices that exceed tha limits of table 1 herein shall not be acceptable.

[ Screen (see table 11 ~
I

Measurement
of !lIL-S-19500)

I I I
I JANS leve( I JANTX and JANTXV ~evels 1

I I I
9 [ hFE3,1c~ I Not applicable

I

I
11 ~ IC~;hFE3;AIC~ IW [ IC~nd hFE3

I percent of initial value or [
I 5 nA dc, whichever is
[ greater; AhFE3= 25 percent I

chanqe from initial value.

I
12 see 4.3.1 See 4.3.1

I
13 i Subgroups 2 and 3 of table I I Subgroup 2 of table I I

[ herein; AICBO= IfX) percent of I herein; AICEO= 100 percent I
[ initial value or 5 nA dc, I of initial value or 5 nA dc,l
[ whichever is greater; I whichever is greater;
I AhFE~ 25 percent change I AhFE~ 25 percent of I

from initial value. chanqe from initia( value. I

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows: TA = Rcan ambient as defined
in 4.5 of !lIL-STD-750; VCB= 25 V dc (10 V dc for JANS); PT = 360 mU.

NOTE: No heat sink or forced air cooling on the devices shall be permitted.

4.4 Quality conformance inspection. Qua li ty conformance inspection sha 11 be in accordance with
MIL-S-19500.

4.4.1 Group A inspection. Group A inspection sha~l be conducted in accordance with tlIL-S-19500 and
table [ herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in IVa (JANS) and table IVb (JAN, JANTX, and JANTXV) of II IL-S-19500, and as
fol 10WS . Electrical measurements (end-points) and delta requirements shat L be in accordance with the
appli cable steps and footnotes of table 11 herein.

3
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mIL-s-19SO0/323E

05 1027

4.4.2.1 Group 8 inspection, table IVSS(JANS) of MIL-S-19500.

Sutqroup Method Condition

64 1037 VCB= 10 V dc; PT = 360 MU at TA = +.?5° C *3”C; ton
= tof~ 3 minutes minimum for 2,CO0 cycles. No heat
sink or forced-air cooling on devices shell be
permitted.

VCB= 10 V dc; 1A = +125°c ~5° C for 96 hours, PT
=360 ~at TA= +IOO” C or adjusted as required
according to the chosen TA to give an average TJ
= +275”c.

B6 3131 see 4.5.3.

4.4.2.2 Grow B inspection, table U/b (JANTX and JANTXV) of MIL-S-195~.

Subgroup Hethod Condition

63 1027 1,000 hrs at VCBZ 10 V dc; PT= 360 MU at TA = +30”C
*s”c. No heat sink or forced-air cooling on the
devices shall be permitted.

a3 2037 Test condition A.

05 3131 See 4.5.3 (Applies to qualification of neu product
only) .

4..$.3 Group C inspection. Group C inspection sha 11 be conducted in accordance with the conditions
specified for subgroup testing in table V of HIL-S-195(XI, and as follows. Electri ca~ measurements
(end-points) and delta requirements shal 1 be in accordance with the appl i cable steps and footnotes of table
11 herein.

Subgroup

C2

C6

4.5 flethod of inspection.
foLlows.

4.5.1 Pulsa measurements.
MI L-STD-750.

Method Condition

2036

1026

methods of

Conditions

Test condition E.

VCBZ 10 V dc, PT = 360 mU at TA = +30” C *5”C. No
heat sink or forced-air cmling on device sha LL be
permitted.

inspection sha Ll be as specified in the appropriate tab~es and as

for pulse measurement sha~l be as specified in section 4 of

This parameter may be determined by applying an rf signal voltage4.5.2 CoLLector - base time constant.
of 1.0 volt (rms) across the CO1 Lector-bese tarmina Ls, and measuring the ac voltaqe drop (Veb) with a hiqh
impedance rf voltmeter across the emi tter-base terminals.

-.

Uith f = 31.8 tlHz used for the 1.0 V signal, the following computation applies; rb’Cc(ps) = 5 x Veb
(millivolts), see figure 3.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:44Z
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Inspect ion II

Subqrouo 1

Vi sua~ and mechani ca L
examination

Suhrouo 2

Breakdown voltage
collector - base

Breakdown voltage
emitter - base

Breakdown voltage
collector - emitter

Co Llector - base
cutoff current

Collector - emitter
cutoff current

Base cutoff current

Forward-current
transfer ratio
2N3250A
2N3251 A

Forward-current
transfer rat i o
2N3250A
2N3251A

Forward-current
transfer ratio

2N3250A
2N3251A

Forward-current
transfer ratio

2N3250A
2N3251A

Current gain
linearity

2N3250A
2N3251 A

See footnote at end of tabte.

MIL-s-1950u/323E

TA8LE 1. Group A inspection.

~
MIL-STD-750

Methal Conditions

2071

3001

3026

3011

3036

3041

3041

3076

3076

3076

3076

lBias condition D;
~Ic= 10pAdc

lBias condition D;
lIE=lop Adc

i Bias condition D;
IC = 10 mA dc;
pulsed (see 4.5.1)

\Bias condition D;
IVCB= 40 V dc

\Bias condition A;
IVCE= 40 V dc;
IVBE= 3.OVdc
I
[Bias condition A;
[VCE= @ V dc;
IVBE= -3.0 V dc

IVCE= l. OVdC;
IIc=O.I mAdc

I
I
IVCE= l. OVdc;
lIC=l. OmAdc

\VCE= l. OVdc;
IIc= 10mAdc;
\pulsed (see 4.5.1)

lVcE= l. OVdc;
lIC=50mAdc;
Ipulsed (see 4.5.1)

I

l[hFE3- hFEll
l------------x ‘1~

hFE3

I
I

lV(BR)C~

V(BR)EBO

IV(BR)CEO

I

/ lc~

I
\ ICEX1

I

~IBEX

I

~hFEl

lhFE2

\ hFE3

I hFE4

I hFE

Limit
~

I

60

5

60

40
00

45
90

50
Im

15
30

I 20

I

/ 20

I

~ 50

I

I 150
I 300

1 40
I 30

Unit

V dc

V dc

V dc

nA dc

nA dc

nA dc

)ercent
)ercent

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:44Z
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Inspection II

subarow 2 - Continued.

:ollector - emitter
saturated voltage

:ollector - emitter
saturated voltage

kse - emitter
saturated voltage

3ase - emitter
saturated voltage

Subarouo 3

iigh-temperature
operation:

Collector - emitter
cutoff current

Low-temperature
operation:

Forward-current
transfer ratio
2N3250A
2N3251A

Subqroup 4

Smell-signal short-circuit
forward-current transfer
ratio
2ti3250A
2N3257A

Hagnitude of com~n
●mitter smell-signal
short-circuit forward-
current transfer ratio
2N3.25GA
2N3251A

Open circuit output
capacitance

HIL-s-19500/323E

TABLE I. Group A inspection - Continued.

f4ethod

3071

3071

3066

3066

3041

3076

3206

3306

3236

IL-STD-750

xc= 10 MA dc;
IB=l+()~dc

IC=50mAdc;
IB = 5.0 MA dc;
pulsed (see 4.5.1)

Test condition A;
IC= 1(J MA dc;
Ig=l. OmAdc

Test condition A;
Ic= 50 MA dc;
Ig= 5.0 mA dc;
pulsed (see 4.5.1)

TA = +150” C

Bias condition A;
VCE= @ V dc;
VBE= 3.0 V dc

TA = -55° C

VU= 1.0 V dc;
IC=l. OmAdc

VCE= 10 V dc;
IC=lmAdc;
f = 1 kHz

vcE= 20 V dc;
IC = 10 MA dc;
f = lIXI MHz

I

IVCB= 10 Vdc;
~IE=O

symbol

/CE(Sat)l

/CE(Sat)2

@E(Sat)l

@(~t)2

1cEx2

hFE5

hfe

Ihfel

cob

I

Li

Kin

0.60

20
40

50
100

:.5

3.0

t

Hax

0.25

0.50

0.90

1.20

20

m
400

9.0

I 9.0

16

I

V dc

V dc

V dc

V dc

PA dc

pF

See footnote at end of table.
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MI L- S-195(KM23E

TA8LE 1. Group A inspection - Continued.

Inspect ion J/ !IIL-STD-750 symbol -

Method Conditions

Limit

I
t4in nax

Unit

la

/ 250

~

I
16

I

i Sukqroup4 - Continued.

lInput capacitance
I (output open-circuited)

I

I 3240

I
I
IVEB= l. OVdc;
IIc=O;

pf

ps

dB

ns

ns
ns

-4
x 10

-4
x 10

kn
ko

i160kHzsfsl NNz

[VCE= 20 V dc;
IIc = 10 mA dc;
[f = 31.8 t’lHz;
I(see 4.5.2 and
Ifigure 3)

IVCE= 5.0 V dc;
I!C = 100 UA dc;
lRg = 1 kn;
If = 100 Hz

I

5

1
2

4
10

lCollector - base
I time constant

I

I
I
I
I
lNoise figure

I

{Test condition A;

lPulse response:

I On time 70

250
300

10
20

6
12

40
&l

lVBE=O.5 Vdc;
lIC=lOmAdc;
[IBI= 1.0 mA dc;
I(see figurel)

[Test condition A;
lIC=lOmAdc;
[181= l~=l. OmAdc;
I(see figure2)

I

I

I 3251
I
I Off time
I
I

I 2N3250A
I 2N3251A

I

I

I3211
I

ismall-signal open circuit
[ reverse-voltage transfer
\ ratio
I 2N3250A
I 2N3251A

IVCE= 10 Vdc;
lIC=l.OmAdc
If = 1 kHz
I

I
I 3201

I
IVCE= 10 Vdc;
lIC=l. OmAdc;
If = 1 kHz

lSmall-signal short circuit
I input impadance

I 2N3250A
I 2N3251A

I

I 3216

I

I

IVCE= 10 Vdc;
[IC=l. OmAdc
If = 1 kHz

I
lSmall-signal open circuit
I output admittance

~ 2N3250A
I 2N3251A

I

I
I I
I lmhos

~/ For sampling p(an, see PIIL-S-1950CI.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:44Z
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MIL-s-19500/323E

TA8LE II. Groups B and C electrical measurements. II gl gl

/ Step / Inspection

-

I

l.-

1.

2.

3.

4.

5.

6.

7.

icollector - base ‘
I cutoff current

lColLector - base
I cutoff current

I Forward-current
I transfer ratio

I 2N3250A
I 2N3251A

lCollector - emitter
I voltage (saturated)

I Forward-current
I transfer ratio

I
lCollector - base
I cutoff current

I
lCoLlector - emitter
I voltage (saturated)

HIL-STD-750

I
ethd Conditions

1
I

3036 lBias condition D;
lVc6= 40Vdc

3036 lBias condition D;
~VCEI= 40 V dc

3076 IVCE= 1.0 V dc;
lIC=lOaAdc;
Ipulsed (see 4.5.1)

3071 IIC= 50 MA dc;
lIB=5.OmAdC

3076 IVCE= 1.0 Vdc;
\Ic= 10mAdc;
lpuLsed (see 4.5.1)

3036 lBias condition D;
IVCB= 40 V dc

I
I

3071 IIC= 50 ISA dc;
lIB=5.OmAdc

symbol

vcE(sat)2

~hFE3

AICBO

AvCE(sat )2

Lit

llin

50
Im

m

nax

20

40

150
300

0.5 ,

Unit I

nA dc

nA dc

/

Vdc I
I I

I I
kzs percent ChStlge frOm
initiat value.

I I
I I

100 percent of initia~
(alue or 5 nA dc,
dsichever is greater.

I I
jO mV dc change from
initial value.

a.

b.

~1 The

a.

b.

I

I
I

~/ The electrical measurements for table IVa (JANS) of f41L-S-19500 are as follows:

a. Subgroup 3, see table II herein, steps 1, 3, and 4.

b. Subgroup 4, see table II herein, steps 1, 3, 4, and 7.

c. Subgroup 5, see table II herein, steps 1, 3, 4, 5, 6, and 7.

~/ The electrical measurements for table IVb (JAN, JANTX, and JANTXV) of MIL-S-I’ZWJ are as follows:

Subgroup 2, see table 11 herein, steps 1 and 3.

Subgroups 3 and 6, see tab~e 11 herein, steps 2 and 5.

electrical measurements for table V of flIL-S-195CKl are as follows:

Subgroups 2 and 3, tabte 11 herein, steps 1 and 3.

Suogroup 0, see table IL herein, steps 1, 3, 4, 5, and 6 ttor JANS) and 2 ano 5 {Yor JAN, JAl!i X,
and JANTXV).

i
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-3 v

I275n

PULSE UIOTH =
300 ns

G“’”q

OUTPUT
SAMPLINGPULSE

INPUT +(),5 v
IN 10 kfl OSCILLOSCOPE

10%
SEE NOTE Z

UAVEFORH o v
SEE NOTE 1 I 50% 50% ..-

,-,. \Cg < 4 pf

’106 v 4 ‘on p

OUTPUT
!4AVEFORH

Yn_ ‘c ~p, ‘J

NOTES :
1. The rise

source Z
2- Sampling

time (tr) of the applled pulse shall be s 1.0 ns, duty cycle s 2 percent, and the generator
shall be 5(IQ.
osci 1 loscope: ZINZ IOU kn; rise time (tr) s .1 ns.

FIGURE 1. Delay and rise time, test circuit.

-3 v

INPUT +9.1 v

-lo.::–~rt,<

UAVEFORM
SEE NOTE 1

OUTPUT nt-
UAVEFORfl

-/

-l-’-P?
PULSE

IN 10 kn

1 ns
IN916

E::IV

~ OUTPUT

SC;PE

-L—

.&.

c~.-t-

t
..!

-1-—

SAMPLING
OSCILLOSCOPE
SEE NOTE 2

<4pF

NOTES :
1. The rise time (tr)of the applied pulse shall be s 1.0 ns, duty cyc~e s 2 percent, and the generator

source Z shall be 500.
2. Sampllng oscl~loscope: ZIN* 100 kn; rise time (tr) s .1 ns.

FIGURE 2. Storaqe and fall time, test circuit.
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IIIL-S-1950W323E

I I I ww’’l’-
RF VOITHCTER

lSOA OR COIJIVUCN? on EOVIVMEIOT

lo@i 100 #n

.lAF

+t- ‘ 1 NF
)

c B c

0-30 v

o-1o v

Procedure:
1. Set signal generator to 31.8 MHz and connect to “IN” connector on test jig.
2. Connect low voltage dc power suppl i ●s as shown. A 1 I@ resistor shou~d be placed in series with the

emitter power supply to prevent damage to transi stor.s being tested.
3. Set CO1lector supply for VCE= -20 V dc, and emitter supply for IC = -10 MA.
4. Connect RF voltmeter with unterminated prcba adapter to “CAL” connector on test jig. Idjwt si9n+Bl

generator unti 1 RF voltage is 1 vo~t (NOTE: Decade switching of voltmeter should be accurate from
1 mV to 3 volts. If not, input voltage may be set using voltage dividers, U? I ~lzing [ouer scales of
the RF voltmeter. If this is done, the voltage dividers should be left in place when the vottmeter
is removed, as they constitute a load on the input of the circuit. )

5. Remove RF voltmeter from “CAL” connector and connect to “OUT” connector. Meter WI11 now read b’ CC

~z 4., ,P . . . .,J . . . . . .

Meter range ful 1 state rb’ CC range

.m3 v01t5 10 to 30 ps

.01 volts 30 to 100 ps

.03 volts 100 to 3(HJ ps

.1 volt 150 to Wtl ps

FIGURE 3. Collector-base time constant test circuit (an equivalent circuit may be used).

10
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4.5.3 Thermal resistance.
method 3131 of HIL-STD-750.

5.

5.1

6.

MIL-s-195m/323E

Therms 1 resistance measurements shal 1 be conducted in accordance with test
The following detai 1s shall appty:

a. tlinimum collector magnitude sha Ll be 36 mA dc.

b. Collector to emitter voltage magnitude sha Ll be 10 V dc.

c. Reference mint teswerature shall be +25° C s TR s +35° C. The chosen reference temperature shal 1 be
recorded before the” test is started.

d. flaximum ~JAlimit shall be 485.4 ”C/U.

PACKAGING

Packaqinq requirements. The requirements for packaging sha~l be in accordance with HIL-S-195~.

NOTES

(This sect ion contains
mandatory. )

6.1 Notes. The notes

informat ion of a genera L or explanatory

specified in PIIL-S-19500 are applicable

nature that may be helpful, but is not

to this specification.

6.2 Acquisition requirements. Acquisition documents shou(d soecifv the following:

a. Issue of DODISS to be cited in the solicitation and, if required, the specific
documents referenced (see 2.1 ).

b. Lead finish as specified (see 3.3.1).

c. Type designation and product assurance level.

ssue of i ndi vidua

6.3 Chanqes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians:
Army - ER
Navy - EC
Air Force - 17
NASA - NA

Preparing activity:
DLA - ES

(Project 5961-1699)

Review activities:
Army - AR, AV, MI, SH
Navy - AS, CG, IIC
Alr Force - 13, 19, 85, 99
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SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, SUITCHING,
TYPE 2N3250A, 2N3251A, JAN, JANTX, JANTXV, AND JANS

4. NATURE OF CHAI%E (Identify paragraph *r and include proposed rewrite, if possible. Attach ●xtra sheets as

needed. )

5. REASON FOR RECOMHENOATI~

8. PREPARIK ACTIVIIY

a. NAME

Alan Barone

c. ADDRESS (Include Zip Code)
Defenese Electronics Supply Center

ATTN: DE SC-ELDT
9ayton, OH, 45444-5765

)D FortzI 1426, OCT 89

b. TELEPNONE (Include Area Code)

(1) Commercial (2) AUTOVON
513-296-6048 986-6040

IF YOU W NOT RECEIVE A REPLY UITNIN 45 DAYS, C@4TACT:
Defense Gua( ity and Standardization Office

5203 Leesburg Pike, Suite 1403, Falls Church, VA 22041-3466
Telephone (703 ) 756-2340 AUTOVON 289-2340
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